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Metal-insulator-metal capacitors include a first capacitor electrode comprising a first metal extending on 
a substrate and a first electrically insulating layer comprising a first material extending on the first 
capacitor electrode. The first electrically insulating layer has a first opening therein that exposes a first 
portion of the first capacitor electrode. An electrically insulating etch-stop layer that comprises a second 
material different from the first material, extends on the first electrically insulating layer and has a second 
opening therein. A capacitor dielectric layer extends on the exposed first portion of the first capacitor 
electrode and on sidewalls of the first electrically insulating layer and the etch-stop layer. A second 
capacitor electrode that comprises a second metal extends on the capacitor dielectric layer and opposite 
the first capacitor electrode. The first and second metals may both comprise copper, gold or aluminum. 
The second capacitor electrode may also comprise a composite of a tungsten plug and another metal 
layer on the tungsten plug 
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ie»7 -f va>uaffiziia-£j*stt ?ft*cts iimse 

^ £ S*K:k*iJ LTSS 2 -£? ft - Jt £ JEfiS T *&PB t . 

t-ft^<Dism«5±i=c uM^gvUiimu 

IES 1 ifilft 3 4 V h ii *S * ft 3 55 2 BE 5 >f tf± 
Coo is] ccdSS 2 co^a litest; SSti^tSifl) 

^jdif i li * * v e ife seizor * 

75tfa? 4 L < . 9B-2 £ 7 A- JL ^Jtf -7-5M0)Jttffcl£ 



fiii * ^ v e > 9K ag r*&P6 ^& izer 3^65 
«4 ll>* *i-»«w±I=*j(i*tiw>^k;v.» 

tBSM^JSKk LTliT i , T a, W, Mo, T i N, 
TiW, t a N, Mo N, W- N , W- S i - N, T a 
— Si — N, B - N, Ti-Si - Nfl)^Ji«5g3a 

ft. ±aW±-l=KU*A.*4Fir.v tfV^Kt LTliS 
i ONKSiffifeLT^I^ft^ tU, S5 llS^t4K 

±in * -p v e v ^K^rf A3 izf7 *d ftfc^^tts n:« 

^t4K cd^J^ij a) t § IZMIE * ^ e V 0K4:m IZ&W 
^ ft.*- J: 3irx*i £3M r 

[0 0 16] 2t£^^0)^3(D^^^«E»a)*^vV^ 

/sk. Re/55 2iirBirgj5K^jg5XJKrfr3&P6fc, se» 
v«jdii.t4 -p 5 Md«a)tt'» 1 x ? ^ k 
••^ /wftnsisffl * ft*<i: a iz wiess 2® reitfijSK £;s 

rVriS:SB^S£ti *ft * <E-3<£MBX y * X h v /m k M1E 
J51 JgrBi$g«BI£8JK:ft*i) q>5 0 > A- Jl/£fl&di 
rUM't. ¥ ft^o 0)IS«t*±l=c u #HtDSS 1 
K^JK^ L, MIES 2JBiaraSIR(D*ffiftiSa} * ft 54 
TCtiSBii UTS tKtt7^zyfeTMfi<«-|IT-d 
MIES 1 E»7-f VkttET-M«%M-feif 

ies 2 j§r B i^^^± izs 3 mm&&m*j&fi& r 

M IE ^ 0) &m fti RffS: S5 i&s ai * ft £ ■ i d 1 tM 

iES3jgrai5iSK^ismA3t«JU7:s 1 eTto-iMmim 

T&*M.b+ MIES 1 ts73n-'Jlr%««fe«Ett-a'JilBI 
»|HK±-l=BI'«»K'«]BJlir«M MISS 1 12^7 
-< VO)^0Bftip^25*Sai mJ:dl^eKi»Ri: 
MIES a«r B 1ffi«iK«ai&ifeS'j LTS 2 17 ts- Jl/^JK 
jriir^AWt, MIES 1 tzT 7 ^- JbtMIES 2. \i7 fl\— 
-JiO) A.«iztt«tt 7 7 9 ^J&tf r 3^Pi fc , MlE>S*tt 
77?Mft-fe«-EM»R±.|tA l ttS-0>ft.2!SW 
&£JJ2.idi U Cft^rVf^SB^SJR&i'J U"tMIES 2 bfT 7 
A - Jl/I*]<J)MIE£<11£7 7 9 fc * ft^S 2IEU 7 4 
Vt. MIES 1 1:7 *%- Jlrt(J)MIES^Itt779 fciiJS 
^ ft±S5^S^«AfiT3S e!S.et»''1Si - >fc %fejdi 

r ^jara t r * c t ^» t: r 

100 17] c<DS3<D:fri£izfci*r. s 1 se»7>rv 

* & iz^T *75ft5i? 4 L < , zi V5 9 h A - JKjfdir 
*&HI3Sttf S5 2 tf 7 A- Jt-Wd^ «M>a>ttfl ! tt ^ft 

* ftBiAJBKSfeflST ^ IZ^ r 3^ftifi?4 

l<, S2is^«K<j)^^mii=t^ veva-wsjB-rir 

*M**-6-l»T**tfiT4 LLW S1 ieift^^ Vfc 
W±-|=»Jd * ft 3^ i- 7 •e v7K t L T li S 

i o nmtm t u r^tf 6 ft. s 2 asw&KJi-i±»-jdi * 

ft*** -7-fc"-VWfcte*AJ8SRfc LTttT i , t a, 
W, M p , T i N, T i W, Ta N, M o N, W — N „ 
W— S i — N, T a - S i - N, W - B — N, T i- S 



ss 2 e p *- ji/^Jgrf^- * tzto cd&*ijx*ib=§ 

Izffi IE * t* y t: V [slB# iz-Mfl S ft* 3 l=X*i£ 
KOJBriitf £ £ HfitD ft fc«£ liS 2 £^t4IK(J):feSiJB=! 

izMiessn^sK tf5j^ \2& *u * ft * J: 3 i-=xfi"««! 

[00 18] !U±(DJ;3^2ts:5g^<DS!iS*i£|iJ;^l^ 

□ *? -j om^ms-T^u owflkxtt li e-tt* * + s»s 

aWTMftttt^TV-CCitt 1/5- 1 / 6T i 

CTt ttPi praise* * rtz/$T-mT2 ftfcft*o>v 

U TCC|i1/2T2 (T2 J* P I P«5£(I)* f 

a.T»J3:.*-nfc?ie*o)T ccra^T) JUTa>*>g 
tf&JgSJft .isiffli * * vVS»S V $ <; jcft r £ Z t 

<• ^ t ft v u ^$3 r^t ^^o)^ 

SUT^Cfctf -£££>J:3IZtt£. ££IZ±iE;fc3gEW<D:fr 

sn^fti*. ^JgseiAj^jdix^i^™ Lr&aittX*ia) 

ifiifflfc UZM l M«iS(J)=t v^-SSiS JUlfiSST * 
[O O 19] 

I*M<OSI»d)JKa- JUT, *»Wa)£2fc(DJB3§ili^ii 
tfaBMMfl tTTi«BllZilffl8r^ fcSgEHI-t. 

Hmto.o)*mttUki&iim \z. $s 1 tf r *- /u^xfi t 
woe Li=. tf 7t.p Gusto* * 

C0 0 2 0] S4li, *iityid)SS 1 Eitf3S2Sg 

5J*±»a-&FT9« <J)ilTAiCu WHO) 
l£^t£Kft>iott**g£ri& BS&0H'6:I£, 14 |z 
SUfc*l-^*/5^52r**^0)»ik»feS6^X 

coo 2i] HaEt 3fePg^a)^3^ffl?K^r&!iS^n 
fc, Q^^5R^7^P5lg]»lzm><oti-&Ml MS** 

iitKo)M.aKa>&«fc«. Eioae/^ji n*. 1*19 
iz^ Xstz* v *iv 3 £iy ;sr * *#gEH cdss 3 ust ras^ 



CO 02 2] 11 2tt. &52^<D^ 4SIB6Jgf^riSiS^ 

ii 3MH 4H E 1 2|Z^Lfc#-rv^>5 
^^r^*^a)»4^^ag^X^JPlz^r^®lil 

COO 2 3] MA Ki^m 6 ^#BS ur^ps^a) 
JKfiti * ti ^fti. =t*^5 lis 2 tss 3 iew 7 ■< vcd 
[0 0 2 4] S4|Z^T<tolz, *iSWd)SSlSe3S6JKSSi 

rsi^ £ tifc p y o Jbti t -y p om& <D=t r 5 

li. h7-V^^50).Jt:5ttiF»«afisiBjdl.*tifcStfi.t 
d o±|rSS-i.JBBI»«IR 1 0-2-ftSfej«dft. C<j)S5Ui 
feirSSSKi 0 2±|z^i ±y«>y/«i 0 4 6iJK^ 

*tL C0)»1:I.!??7h";^«1 0 4±|ZT25^^ 

Etl^o>x->. h ;11 04 <D£® ftiSiti *ti^ J;3 
lzS2JfP B isgeK 1 oefiirajdj**. tcom2JSP H llg« 
K 1 o 6 1*] <r)£E ftssai L fc*J g£SS K 
1 D4±|ZCu (SliAu) ♦tHcDT^^i 0 8 bfti 
J^rf^n, £o>T-S«E T 08 b^^^fc^2Jira1fg» 
R1 o e±|z, T2?^S 1 0 8 bo^ffiflip^^^^l^ 
S'ai-* *i *-J: 5 l=3B Us 7 J«* AfcS 3-JiSIIM 

R1 TOft5^J5S*tX, CO^SJirBlSftSKi TO±|Z» 
217^^^111 2 «*JiS"* *l. CCDS2X >^ 

^h'^11 12±|Z, ±3?«ffiJgj5SS5*3JB 1 YzTts- 

i\> t * ft ^ J: d iz* - 7 v ^ ft fc«is o?36 4 Jiraisg 
»ki 1 4dijgrf?ft % Mie^s 1 tfT^»ji/r*]2a\kMge 

S4JffBl{g»Kl 1 4rt:©*-7V«RJ3l=liSI**IRT 
1 e^i^TCu (SttA u) WHd)±Sfl«ffii i 8 b 
fti^^ftrfcU, #fyi^$.ttft'»ftl='M i M«is^& 

1^ ll4|Z|±115r,*ftTLvJ5i:i^l ^JgFalJgSBS to 

6 1 3S3@rBi$e«iR 1 i o arts* zt\z±&&& 1 1 

e b±izf-ft^fts i aN|flfcfl)*f 
|-^T^«isirr^ttfiir^^ u ±sp*si isb 
^imi 16 r B i iztea^JBKftis izjkjss * ft %m)£ 

coo 2 5] ±ie«5SO)^^y^>5ii, Usa^neiz 
^r<t3iz. ^a)5&P6^j5-r^lS*ft^» coXfid, 
±2?^ ^TS?^S f-ft ^ ft c u (J)*5^t4K 6» 

*ft«* 

Cpp 25] Si&56 t LT. 15 (A) |z^yj:3 
iz, h5 V^5a)Jt3't£T2P«iStf^*ft/i:S*J5i 
oo±|z$S iJ&TBlSg»B* i oe-»jdU ^a)±H^i 



i N^^iis i o nkwht^^?^^ *i>r. seat 
k 1 o 4 o^Sdi^ai ^ ti*« a rss 2 ji raites^ 1 o e 

^&lR&#\Ltz'<$. S£«t7-f V^Jdf3<D£tfi 1 O o£E 
flip/f^gP^Siti ^ n^^ 3 lz£ 1 x > y.*m 1 o 
4-t» 1JBIBMNK-1 o-2»B5»ffl!R'«1l ura>35 

C0Q 27] -3B2M.j: LT, is (B) lz^rj;d 

*i6 ©lS»1*q)iffiJ=-c u-triKd>tt'i.lS«SK«JBJdl- 
U SS2Jird15giS&i G.e«aBj!p»ai**i-*4TC*v€ 
CMPSaJi LTCutfE(DJg1 Be»5-f V 1 0 8 a fcT 
Mfi1 d-8-b-eM-IZJMMT*. C<Dt^ 3M*5*& 

sir t una c u ju^ii a u t. isffl r ? *. 

[0028] 3S3*Wt:LT. H-5 (O |z^TJ;5 

iz. sstsett^-fvi o8atnF25^si oeb^ 

J«iU ■td)±i:8.Zly?7K-^Wl 1 2t«4Jir H T 
r y< ^ S^rti^PE^ T *&&f£ - v (Hfn^ft 

:.©«*W BIyf7>y/«l 1 2 lis i N5 

lis i QN.ttHraaai**i*. 

CO O 2 9] SS4j£0Ifc Lt\ MS (A) IZ^TctQ 

|z, 10 a b-Qjtftffma'asttt 

l:Sg2i7f7h'^MKi 1 2fc-£3Jifite»liri 1 o 

^JPft&SlJ 1. tfTfr- JLf h 2£fl&CG U CV D(c 

hemical vapour deposit.ion)&£ffll\"C'?\ft'o(J)?o^f£j 

0 8 a o£E tfRfiESrasai £ ft* <fc 3-IZi*«MK 1 1 
6, t2ly^h-;^Rt1 2, a^3W a 15g55K 

11 o ^jp^sm^^iJLr^? tfT^-jt^h 

*♦ IS^ftBI 11 Bk ltll P-T EO S (PI asma 7e 
ra Ethyl Ortho Si I icate). P EOX (Plasma Enhanced 
Oxide) % PES i N (P I as ma Enhanced nitride) „ S 
ION, H D P (High Density Plasma) , T a 2 05 , 
SOG(Spin On Glass) „ 03 — T E OS, B ST (Ba, 

sr, rios ) (nmmm&KV zti%tom&£t>2*itz& 

[0030] 3S 5 fit PS t LT, IBS (B) \Ztti?<£o 
IZ. 5giae/SS2e7^-Jl/h 2, h 36i^^izS«hiA 

$; ft * J; 3 iz £ft 6 o)|g£te Q^EBlz cu WK0)3S 2 £ 
ItSIR^djU M*K-t 1 b«&DtfSW.Hi.3& 
rcti^CMPMLTCu »H0>3S 2Ktt 5 A V 1 1 

sa t±gi^i t e b^fBieizferfr^t fcizjty, 

*^ i |gffi^^-?:0)±X*l^»TT^» CO)i:^ &2 



Ett5-f VI 18a liSS 1 Kt»5-f V 1 O S a fc±TIZ 

t LT \t C u. W# |Z A u %i^ r * Z t 657= £ *. 
[0 03i] ±E-0)SSrse»JBSg|= , teLvt, SS1 

Ktt7^fV1 0 8 a tT»«1 0 8 b^isjB^lzfejdlL 

fcfSL iziiSS siEtt^ -f v 1 1 s a.fc±.3raffi 1 1 

8b«m.mjmi-Lfefft. ?ft?fto»ftiH-i=**.v.i£v 

35ttfT»'«« 118b, 1 os b£tt^£^t3&tf:feltiJ 
(J5:£^Sfe*ft*Cfc£GfritL, tf 7*^^0)Jgfi6d)t 
S IZ^ ^ 77 *f Mm isa I ign) ftipg^ LTfe If 7Jh — Jl/tf 

LT*tf6ftA*. CO)J:dlz±2535i^TS5^t$,i is 

bi iG8b±i:^^ -^e v^teftiJKj5S*ti-5«^tt, 

SSi3atFS8 2 tf^-^Jl/'h 2, h3^^jrtr^/z«)ba)^ 
JtUXIiBSIz WgE* i» e v fctt IZMSS * ft* J; o lz 

Jl/h 1 '0»jdttfc»2.fe:7*'-Jlrh 3 d)JBfifi«|Z/t ftf 

ftEss^jgi^ (ii^-t*r) ^jdir^zfi^fi^Tfect 

CO).fc^m^ ft*K^^SK'fc LTliT i * T 
a , W, Mo, Ti N, T i W, T a N , Mo N, W- 
N, W-Si-N, Ta-Si-N, W-B-N, Ti 

-si- NO)ffijg«is»tf ^fte>s5ia*^tj*ftfc«e 

[0 0 3 2] *iolz. ±'|5» 1 SBMfeffirli. 
SCDJKJdiMIZ-rflft^TP-tr^ CWAJa. '««]»tlR*3BL 

ijg»7^ v^^it^^^iziiis^ft^iiigfcr^c: 
1:^?^ to)J:5lz L/zOftiH 7 RtfE siz^T* 
52W0)SS2SI»e^Ta5 *♦ 1UT\ »2HB6Jg!tg^5a 
«HZE*:LTiKWr*d?. flES±S5 1 SMJBSifclP]-ai 

iziBEar^ 

[0 0 3 3] *1-«Hi.tLr, 1^7 (A) |ZiJ^r<fc5 

iz. h5V^^5^«t3«T3«afi3ferf*ftfcS^i 

o o±izs 1 jffeirs^K 1 o2^jd u seu5>rvJK 
risetDStsi oo^EfiiRff^sp^siti^ft^^aizcft 
?£StRjfe»J Lz:-iv5d h^-ii/h i «ra-Lfcfi. =i 

h^- Jbh 1 «*-A-ftA-1.JBBimiR-l 0 2±|Z 

wttxo)s«aR«»jd-u £ft*-c-MP*aLts» 

tS77{7l 0 3SJ^J5fiT** 

[00 34] as^aBifcLTT, I3]7 (b) lz^rJ:d 
IZ, 1 035^f:S 1 JlfillSSiSBS 1 0 2 

±|ZS i NX lis i 6NttKfl)iTXyf7hv/«1 
O 4 t$S2JgrBl$i$3f£ 1 O 6%-jHft«-jdl : L. BEtt^diS 

T) ^7^HrSSil^7hv/H04(DSS 

dwu'.»ft-.M 2-jfiain«iR 1 o e «atRjmr 



11-^7 h ■y^Rl- o 4<J)£E&a}25£R££U ^ft 

ICM P&SI U Cu »K0)» tGH?^V 1 O 8 a fc 
f « W1 08 b £lSKSI=JB'diT*-* CO) fc »1 IE 
»7-fV1 0 8a|*g*gt£77?1 0 3fc*^lZiSfS 
*-tl.*J:5ICJKjdl *tl. SS1 LTAu ^Ififfl 

co 03 5] ss3&eifc ur> 17 co iz^r^d 

|Z. S lSe»7>T V1 0 8a tT5S*gfc1 O 8 b-«ft« 
/zSB 2J&Te1$g&fE 1 O 6±|ZSS 3@r B 1|g»K 1 1 0 % SS 
2I'^7h;y^1 1 2. R tfS& 4 ^116*58$ 1 1 4 
«E3fcterti-Lfcflk SE»5^ V<Dffi£jtf3$i: i-f/I^SS 

i,T*2Xy*ah3f'Wi 1 2<D^ffi?i5Sai*ti^ 
TSS4BEI«»Ri 1 4&mtR&#\TZ>. CQfc ». SS 
2I'^7h7Ai1 1 2lis i NXliS i ON^Hr 

Co o 3 6] 5S4^PitLT, U8 (A) |Z;f*T<£3 

iz s TSPM10 8 b o)*ffiWRffa:3Pi&.^i^aias £ *5 

*fte»0)fga«|±IHiZ-ij|*«L|R:i 1 6^^L/=fl&. ss 

ne»5-f v 1 b sa a)s®6iRffs:sB*sai^ti^>«t5 

|z§*i§ttKi 16; Jleiv^h^n 12. Rtf 

ith 3«*jtfr*. siMi i slash %Mg»i:.H 

[0 0 37 3 SSMtLt 18 (B) \z*?£o 
iz. ^ti^a^js^^asizcu #H<J)5S2£«gt£Bi££; 

MP^JI LXCuttH0)«2 6E^7-r VI 1 8a t±2P 
igfei 1 8 b£fi]8f||zj&jdiLr. *SS2SefflJg36<DXJS 
^7r^» <ZO)t^ »2l3?*ttRt LTliCuJU* 

COO 3 8] C<D3S2£«re»!j<DlMr?fc, SB 1 

'iEtt^-fv 1 o8.a t.T=»«.« 1 o s b^isj^izj^jdiL 

fcfSL f-LT*-SKtt7-rV 118a t±25^S 1 1 8 

b *mm\z jRjst u iz ^ti £ *i±m\z* v y t: v am 
?tins&jRR (H^«T) €^«sr*c fc-tfr**. 

fit. vev^lKSfl5jdiLfc«^tt. 5SlRtfSS2 

trts-foh 2, h 3^rfr^^^Cb^ltlJX^B#|Z^ 

V y tf V*K fcajcu r * ct d izxii^nser N & 
coo 39] &:l*t\ m9tzi\Lmi i-*«*8Lf*» 

^lz^^3 3gfi6JKsMlz^u^lK^T^ <Z0)SS3^tt 



^5^rfc» ii2tt7^Vfc^2iE» : 5-<VcJ)ra1lZM i M 
tt5S<D*r y^3fti»J5j*ti^)d5, * vrtl/QttM 2fc 

COO 4 0] U9€#PSr$fc, *»M(DiB3X]|j^ 

O 0_tlZ5S 1 JbTh1$8$SBS2 O 2 ftifejd CO>SS 1 Jg 

6KttlK2 P 2±|ZA I WHQT2P^ti2 O 6 bftiJM 
<**K i(DT^206.b^fif)/:Sl JiPa15g«K2 
O 2±l=mETtPW-8 O 6-b-«)Sill4flffZtta-Stt& 
**«t3IZSi$ 1 kf7fi-Jlr«A«Lfe'lB:2'JB | .BIlilttK-2 

0 8 fii^rf * *U C <J)SS 2 Jf BUSS »R 2 O 8 ± | Z X y * 
^h'V/^2 1 Ofti^^t\, Zp)X"^7h7^2 

1 o±|z. ±&&&ms&&t$&i e7/^-JH:^tS*ti 

*^dizBaift*tifc«jso)3S3igEaie«K2 121)^ 

2|*:<DlHtflM£ I* Sl**K 2 *1 4 T C u.ftHO) 

±2?^«S 2 1 6 b ft) JKjdi * tlTT fc U . ■* -P 'l V$ \t±* 

^jIzm i M«5S^^r^ctdlzffijdi^ti-rL^* 
[0041] C(Dk#. =tf^^5li, H-.o-|s:aHiSid 

tlTL^L^>, "F5P^S2 05 b±t±S5^^2 i 6 b 

^tifcm^.tr^ii.tfe.r^^. a i #!S0>T20^te2 

0 6b±|ZJKM**l^*^ ^tfV^Rk LTttt i, t 
a, W, Mo, T i N, T i W, T a N, Mo N, W- 
Ni W-Si-N, Ta-Si-N, W-B-N, Ti 

-si- N.©*e«isa-y iti-e>-jbHft*T&ft**ifc«e 

b±|Z«rt.**lft"**y.eVtfKfc.Lt-tt3 i ONKfli 

coo 4 2] te^r, «ie«st.a>%-t-/iv$w.a-oa 

2/(511 1 |Z^^ti^J:dlZ^(D4&Pg^^TS5!iS*tt 

co 043] siapitur. ii o ca) iz^tj:5 

IZ, h 7 5 <D J:-.3.aTW« jSj^JBAS ^ txfc3l*J5 2 
o 0±l=jft-TJRflM.lHK2-d2«S-jil U iEtt^-f VJK 

x*i) ^Bt ura vsc h^Jbh 1 rtiz^s^^ 

2 0-4€Jg-JdlT5. ^L^r. JSitt75^2 04^«!) 
fcSS 1 JfH*g»IW2 t)2±|ZA I WK:<D* 1 m»fR% 
M-Lfefl. ^^^^^^^kiESft^-f^dl^^ 

^r^>JS3tK^5- v (f^jri^r) ktrssi 

>S*t*KS^*J'L T A I WKO)S T iS»7 72. 0 6a 
tT3lM2bB b^B^lz^r^* ^OtS, SSI: 



iziSJS £ ft S a izflgjdi * ft** 

[0044] HI* LTL^L^Sv £tfi2pOfc«S 

Om-Jl/h 1 fcJBdi U fcft ft* <DlS3lto ±lzR$M£ 

«6.l*»*tt75 ?2 O 4£JBrfrS*:«t)CDCM PXfi 
TS5 1 ©PeUgSK 2 0 2±<J)B5S^JSKfeMSr ^ctd 

[0045] »lEtt*-f>2 06a fcTS«ffi 

e V * 3 1= JKrii L fctts*. v * f / ^ 3 JErfSP k IE 
»5 -f. V»lii«H£ r £B*R'1 5 - V CU^ 
€7* 0 £ :L T.£ *v& * AM T * £ fc fc-T 3 tfl» 
1»y fclV^Rk LTliT i , T e» W, Mo, f i N, 
TiW, T a N, MoN, W- N, W— S i - N, T a 
— S i — N , W- B — N, T i — S i — N0)mJg«iSS 

if c ft »=> ftiti ti z ft tz&mmmiz &mi+% ft** 

[0 0 46] »2«fr4: LT* 01 0 (B) |Z^T<£d 
|Z. 55 lSe**^V2 O 6a tT25i£fc2 0 6b££fi>) 
fcS5 1 J&Tal$g&&2 0 2±|Z3S2J§Ps e lteiSR2 0 8£JE 
fiSU f-<D±IZS i NRXliS i ON^HOI^^ 

ffc iesft^jdi^ t * * / jbjssss ^ras: r sissteR/i 

TO0)^SftiSi±i*ft^t = ^3JgrB t 15g»R2:l 2£Jg 

[0 0 47] 3S3&Pii: LT, l*l 1 1 (A) IZrnT^d 
lz, TM«e.o:e boftnwM£*d«ttd«i«.J:d 

l=Xv*Jlh?'«2 1 0 1:^2^1^2 0 80 
*A»J : LTJB UsTfc-Jlrh 2^rf U *fti=><J)tS& 
te£ffilzi*mf*R 2 1 4 £82*3 LfcfiL S6-1 E»7 -f V 

20 6 aCD^EBftiRff^^^Siii^ft^ctolZ^^^ 
14, I7f7>7^2 1 ORtfSS 2*1^*3^ 2 0 
8^JP^^iJLTS2fc:T^-Jl/h3^^r^ 
fc, IS^i*R2 1 4 t LTliSB 1.ftflJM!Tn%3'-tl.fefe 
0) t IS] - WH <Dfc <J) tfffi Lm^ ft £<fl r C C V \tM7b&& 

[0 0 48] $?$4&0fkL^> H 1 <B) IZ^rJt^ 
II. ^ft^0)}SM^±ffilZCu^H0)S2S^13K^^ 

«fiu §**§*R2 1 4 0)^a5ft5gai*ft^5rcft^c 

MPSflIILrCuttH<DSS26e&7^V2 1 6a .fc±» 
«ffi,2 16 b^lsjBSlzJKrfUr, 2fc3S3£JfcH£z!ia)Xfi 
^7?^), Cfl)t^ 3S2fiEir5-fV2-1 6a-IJ3B1 
I2fe 7 -f >2 o 6 a ±Tlztfim^lS <*ft * 3 IZjgtf 

*ft*. 

[0049] fcfc. 32 fc^ifc-Jl/h 3SJgjrtLfc*3fclZ 
LTliv T i , T a, Mo, T i N , TiW, T a 



N, M o N, W- N. W- S i - N, t a - S i N, 
W — B — N, Ti-Si - Nfl)MJS«jSRtf Cft*fiS$! 
^^*ftfc«i!K«JSft^LMoft^, Sfcs $S26g& 
7 W V 2 16a k±2S^fc 2 1 6 b£{s]B=||ZH2/di L/= 

ffc *<r>£mz*v 9-tfv0R (Mjfkit*) SM&TZ 

L rii s i o ft) ffl t Lt^ ^ ft 
[0 0 5 0] S^l^. ii 27bS§] 1 4^#psLT:*ig 
5q<D5S 4fti|j9m!-|Z ^t^ TIK^ r C0)» 4^ffiJKSg 

=t f 5 ft^fiS * ft * 65. ftt g£fl}£ a)=tf /^-5.'ttff 

[00 51] ii 2«#B3rik, *lffl{G>%4'&im 

sr&ijs ^ ft .ft □ ^ ^ ^ s t p 9nfra 

\t. h 5 Vt/^ 3 0) ^T25«iSft5 jgfiS j ft fcStS 3 
q o±|z» 1 JgrBl?g«K3 0 2ftiJKfifi^ft, £a>SS'TJV 

r a ir6SK3 0 2 ±|ZX h^«.3 0 4fiiM? 

ft, ZOX7^h7^IR3 0 4±|:, T39^S^2P 
0)x^?>i h 7^K30 4a»ffiA»saiSft^j:5lt:SS 

2er H 1lg»R-3-0 6 ftijgrf-*ft. CCD3 2 Jf r B TOISK3 

0 6f*lO)^ffi65giii^ft/zMI5X^^^h 04 
±|Z C u^H<X)T25^S 3 O 8 bftiJ&jrfSr tu C 0)T25 
ii3 0 8 b€£«Dfc£2@r a 1«8m3 0 6±|Z, 
^«3 o 8 b<a)«ntdli%£mS'ffi-*tl& J: dlz^S i t: 

JltifAfll UfcS53ePBTO»R3 1 o tfiKrii £ tu 

ttl6fl)IS*tt±ffi:l=S*t»»-*0>a**Bi|-3 1 2A5JKJ5H 

*ft. MI5S5 1 t£Tjh-Jt«A«fcBI**fc3-i 2±0) 
Rf»Pdlza "8S*tt7^^3 1 4 b/iSft4BKy^- 
V3 1 6 b" 3B^-(D±ai*ffiftiJBi5fi.#ft.Tfey. 

Itr, ±2P*ffi=Sttr«S«tSR^3- V3 i S b 
liA I ttfZr-m&Zft*. 

[op 5 2] ii£fc. Si 2|zttH5i±ti i rLtttl;'ftS« ^ 

2@ri^30 6 fc$S3JirBl$fi«R3 1 OTal tLl 

jtww«nniwrf5'' V3 1 e b±iz^ ftf=ft 
# r y f ^ izj^^r *itfe-«4U ±25 

MkM*K3-i 2rBllzB$f^^jgK^*^lzjR^T^ 
Ckfi7». fl U + f -v ev.»fe LTli. IS^ttBB 

V3 1 6 b±|Z*»L>Ttt, Ti, Ta, W, M 
o, T i N, Ti W, Ta N, MoN, W- N, W- S 

1 — N, T a - S i - N, W — B — N, T i-S i-N 

<n2.mmi£73i c/ c ft * ftsia * ft t&mvmw* 

v "J\±yO&lM& 2*\. S52«SI5eiSK3 OB 4: SB 3 
iSraiJgeRs 1 orallzlis i O N|fc**H<D**'i> evtf 
RasJBdi^ft^ 

[Doss] ?^^r. w.s2«ao)*-f/^5-tt. H 3 
ft^ fcfc. T**ffitt-c.u*tHd)as«ttK.ft>6.j5c-y. 



COG 5 4] SS1&PB£ tr, H 3 (A) |Zif>Tctd 

lz. h ^yV7K$ <»* o tZT&W&fiW&$ ft/z®t£3 
oo_t|zS5 1 J§ralJg^K 3 0 2^JKjc6 U toiizs i 

tfStfi * ft * 3 2 JrateWIK-a o -ofeSiKMV'-L 
?6 HKtt =? -i y tefSW <D£tJ5 3 p o £EHtflffi£:3$S 
tt»-ti-4«J:3l=Xy?a h 0-4.fc3S.iBffitg» 

COO 5 5] 552&06i:L7\ 113 (B) \Z^?£5 

iz. ^ft^ (Dlgmft5iffilzcu ^Ha)^i IS^tSK^^ 
fit U J5 2 J§«£BIK 3 o 6 OSS tfBffl:» ft*.ft t C 
ft« CMPjB'ilTC u |fflO)S 1 Ctt7 ^ >3 08a 
fcTSB^te 3 0 8 b \ZJ&b£ T£u 

10-0 5 6] llsfc^ftTUtfl^S, 

Bl£ C MPT SXilrSS 2Jf klSSSE! 3 O 6-±<DRM£ 
j&reofi^TS^dlzXfi^lgfaT^Tfc 5, 
i^lR t L rli i 3?ft7Er£ •* ft/= fc <o twt-tt 

COO 5 7] XsmZklsT. 114 (A) n^rctd 
II, 3Sl ie»7-f V3 0 8 a kT94tt3-0-8"b«d« 

fcSS 2 JNlt&tra 3 o e ±|Z3S 3Jgr B 1S£&RS 3 i a 
ri-U. Tiliao ab^ffiMftiPilU^ii; 
5-izi:ti*ajRA*JUT»i e^-^h C»-jd:Lfe 
^ft6 0)Jsm^±Eiz|?|^^3 i ztttertt*. 
C<J)I^^K3i 2t UTRJft.lMMKTj)«d-ft-fefc 

03088 COSffifiip^^^ili^ti^^dlZlS^ 
HR 3 1 2 4: SB 3 Jireltg^K 3 1 0 € JP^itiJ LrS52 b: 

Loose] ttfc, £ a.JifglSff&IK a 1 o&MrtTZM 
|Z^fti3a)f£&tk:£ffi|ZS i O NR^H(J)tf/e^ 

tfss 2 t~7*-Hrh 2, h 3 ^jgjsfir^t & i=a i se» 

5-f V30 a a £~F2P^fc3 O S b*±0)**-vfc:V£lR 

feisiti-izBs r * ct 5 iz ajdjx fi ssissr a: * r & 

CO O 5 9] 5S4&P6£ UT, 11 4 (B> |Zijir«td 

iz. wttH-o)a*tt*a*3atF-cM-p-irt cxlix^* 

M {3 Xti) 5ifflLrS5i a^2l:7!fv- Jl h 2 , 
h 3|*|Z*ft?ftSM1i7^?3 1 4 a, 3 14 

fiSU *6a:4B-l=A i WHco»2^^lttK^rfUfc 
k»7 -f vj^jdiai t*vrfy% mam ? 

^F/F^Sfl^StRiJt'Jr^CklzJ:^ ai ttB0>3S2BZ 



»7 03 1 6 a kS52l£«tSre/5^-V3*1 6 b 
B*i=tej#U *£4£rafl2S£0>X*i£»TT** C<Dfc 
»2K*tMR'1'£~V3i 6:b-amtt77 9'3-i 
4 b fc±TF|Zi«S:£ft, ±^ffi^JKJ5lir^* tfcs £ 
2K» ; 5-f V 3 1 6 & \tm^y3 V 3 1; 4 a Sfil-fhfc 

i: ur^i se»7^>3 o ea k^SRWizaita-^ti-^i 
3i=ra4*ft£* 

CO 0 6 0] ttfc. SS2 fc:7*-Jl/h 3CDfej5S«lZt-ih 

&MM.iM:-iB : l=n'9AfllR«»jii.ir * £fc trJ5 
U S5 2^^tsred)^jdl?3i iz^^ ^ fc=>tfre£JBjdiT* 
C :fc 5 iZflSa^JBIR^JKJdi L 

tt. as 22£*12R.OftX!Id) t ^ IZ^ieBSS^JSKfc fS]B5 

rffti *%IZf7 fttl.fc*^ IJ, * ^ >1 *^5Jgfifi25 fc 
VJB«»SRS:T*S3feiR^5- y (Mrr^T^ 

tSS 2ismttRRftittlz^lt«J?n^J; d izifi^lg 
SeT^^rSS Z>. £2iS^t*reJ:iZJKjd*ti^4-t'->.t: 
V^RttrlJt i, Ta, W, Mo, TIN, Ti 
W, T a N, M o N, N, W- S i - N, T a - S 

i — N , W- B — N , T i — S i — N (D^Jf flljSa ^ il 

ft e fi5ta ^ * ftTbttSKfllJS tffcJ t Ut* £ ft 

C0061] tur. JU±o«fcdii. ¥S^^«i5i5&. 
i wi«5jsi=si!;a-tfc«*-ii. p i p«5StD*-p^^.5« 

«!ffll>fc*#.t.-Us/<T. VCC|J1/5~1/6Ti 
(T1 Ifp i P«^0*vy^5t;iJ^*ftfc^*<DV 

U Tcciii/2f.2. (T.2 : |i;p i Ftt&atft-As' 

5T)iJS?ft:fc'«iRa)TCCfiB^iSr) 1UT(D?K^ 

aiz j-tiK; rae£a»fi£Xfi:%Hffl Lraa^illd) 
uzm i M«iso)^r /ii/9««rttzH]a't.»- 

co oe 2] ju±, nm<r>teS£z\avz&&w*&Ktt 

.*mtbn wuiBArBito-ipa>ii*o)»iicint«7 

COO 63] 

C^^co^m] lU±i¥lffllzitt^ LfcJ:5.l:*ftW0)^SI 
^^iKHKCD + * W«:5S! 5SI*3* IZ J; ftli % J&a? ?S£^ta 



mm. 

CH83 ^^^O^^mttHW^^v^f^iS*^ 
[13 1 03 2iK^0>¥l5^«13atf>^^^^>5K>2^ 

3S?^^sg^XfiJfiiz^r Raffia 



03 1 23 *5§^fl)»4Sg^^r^iS*tife*vMf 
031 33 ^^(D^^^llSa^^i'/^SSiS^ 
[(31 43 *^0>¥&f*&*l5}3*<»**/^2iS^ 

^<j)»4sg»^ai«xfS)fi!^T«ffaBgL 

1 oo &*fi 

102 b i mm&tm 

104 

106 &2@S9&8R 
108a »1g^7^fV 

10 8b T^^«B 

1 1 O 3S5 3®rJ«fSBt 

1 1 2 »2I^^^1 

1 1 4 &4Jirjie&si 

1 1 6 

118a SS2i2lft5>fV 
118b ±2P^«B 
h2 SSI bfT^-Jl/ 
K3 S62eT^-Jl/ 
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